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Abstract. Before the financial crisis, the Baltic States had the highest growth rate of 
the Gross domestic product (hereinafter – GDP) in the European Union. Also, these States 
were called “the Baltic tigers”. During the crisis, the decline of GDP was the highest in the 
Baltic States. After the crisis, economic indicators of Estonia economy had the highest growth 
rates in the European Union. Such progress and life quality in Estonia surprises the other two 
neighboring Baltic States – Latvia and Lithuania. However, GDP of Lithuania exceeds the 
GDP indicator of Estonia almost twice in absolute value (Eurostat). Since October 1, 2014, 
the minimum monthly wage in Lithuania increased by 3.5 percent. Based on information 
provided by the European Union Statistics (hereinafter – Eurostat), from 2004, the average 
wage in the Baltic States on average increased by 8.2, 10.3, and 7.7 percent per annum. It 
should be emphasized that the growth rate of the average wage in monetary expression 
significantly fell behind the actual decline rate of the wage purchasing power. During the 
period of 2004-2013, the purchasing power and value of the average wage in the Baltic States 
has decreased in respectively assessing by the standard coefficient of inflation and the “Gold 
Standard”. 
 
JEL classification: E31, E24. 
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Introduction 
It is generally acknowledged that income is the main factor determining the quality of 
life. Income is comprised of wages and subsidies from social funds. Both of these sources of 
income depend on the general state economic results and the level of payment for work. The 
general state economic results are most often judged by the GDP (gross domestic product) 
rate, and the labour income - by the national average wage. In each country, both of these 
rates and their changes are evaluated (calculated) according to the value of the nominal 
amount of money used in that country, regardless of the changes in the value of money and in 
the purchasing power. 
According to the statistical data of the Baltic States, the average wage and GDP 
increased each year in Estonia, Latvia and Lithuania (hereinafter referred to as Baltic States) 
during the period of 2004-2013. These facts promote an assumption that the quality of life of 
people in these countries has also improved accordingly. However, a large part of the 
population of these countries argues the contrary – purportedly, their quality of life did not 
improve, and often even became worse. 
Economic experts examine the factual or relative changes in wages, calculated 
through quantitative values of the national currency (Žukauskas, 2008; Raškinis, 2005). There 
are publications and research revealing the impact of inflation on the purchasing power of 
personal income (Žukauskas, 2011, Jasinavičius, Ganiprauskas 2014). However, the scientific 
literature does not sufficiently analyse the proportions in which changes occur in the personal 
income value when the average monthly wage varies in the Baltic States. When analysing the 
period of 2004-2013, since 2004 and according to the numerical value, annually, the average 
wages in Estonia, Latvia and Lithuania have increased accordingly on an average of 8.2; 10.3 
and 7.7 percent per year. However, many believe that these growth rates did not ensure the 
proportional increase of its purchasing power. 
This research is limited to the analysis of the changes in the average wage value in the 
Baltic States over the last decade and the purchasing power, in terms of the "Gold standard" 
and taking into account the standard inflation coefficient variation. 
From 1 October 2014, the minimum monthly wage in Lithuania has increased to 300 
EUR. It is estimated that wage is the main motivating factor for employees and, when prices 
of personal consumption goods and services rise, employees usually expect for their wages to 
grow according to the increase in the price level (Žiogelytė, 2010).  
 
The aim of the research: to quantify changes in the average wage value and the 
purchasing power taking into account not only the increase in the average wage, but also the 
partial devaluation of money used in the countries and the correlations of these changes with 
the main economic indicators in the Baltic States.  
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Research objectives:  
1. to reveal the computational characteristics of changes in the value of income; 
2. to assess the losses of the average monthly wage due to price inflation and 
devaluation;  
3. to determine the correlation of the average wage with the main economic indicators. 
 
When analysing the scientific literature published in the period of 2004-2013, it was 
found that L. and T. Tanning have analysed wage rates, labour costs and productivity in the 
Eastern Europe and the Baltic States (Tanning, 2012 and 2013), L. Žiogelytė has assessed the 
wage increase in the Lithuanian labour market (Žiogelytė, 2010), E. Paužinskaitė has 
examined the peculiarities of the population income taxation in the Baltic States 
(Paužinskaitė, 2012), V. Gerikienė and I. Blažienė have analysed the regulation of labour 
payment of public sector employees in Lithuania (Gerikienė, Blažienė, 2009), while A. 
Baležentis and others distinguished only a specific sector when assessing changes in wages in 
the Lithuanian agricultural sector during an economic downturn. (Baležentis, Misiūnas, 
2011). V. Laidmäe and others assessed the successful life of elderly in Estonia (Laidmäe, 
Hansson, Leppik, Tulva, Lausvee, 2013). Although there are already a number of articles 
analysing the peculiarities of money value measuring, there is a lack of scientific articles that 
analyse changes in wage value. The analysis and presentation of this issue will supplement 
the scientific literature with scientific arguments on the earned income value reduction in the 
Baltic States. Since the purchasing power of people depends not only on the amount of money 
available, but also on their value, special attention in the research is given to the evaluation of 
changes in the value of income.  
 
1. Research on changes in the value of income  
 
Income is usually assessed directly according to its amount. Thus, it is considered that 
any increase in the amount - enhances, and decrease - diminishes the value of income. So, it 
would be fair if the material value of used monetary units and their purchasing power remains 
constant without changing over time: 
 
, (1) 
here: ,  – monetary unit value at a given moment  t and  0. 
This rule applied when people used gold and silver coins as money. In part, this rule 
also applied when paper money, tied to gold reserves by a Gold Standard, became the used 
currency: each paper banknote was assessed and could be exchanged for a specific amount of 
gold. This amount of gold determined the material value of available and used money, which 
is calculated according to formula (2): 
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, (2) 
here  – income value at an i-moment;  – number of monetary units, 
obtained at a given i moment;  – monetary unit value at a given i moment. 
If the material value of money is calculated according to the net weight of gold, then 
 and  become gold content, which can be acquired for existing banknotes. 
Such money value calculation is conditionally called the Gold Standard, meaning that the 
standard content of pure gold – ounce – has a particular and sustained price of money 
expressed in selected monetary units. 
Gold ounce price variations in the market signal to changes of the value of money 
used for purchasing it: when gold "becomes more expensive", it can be argued that this is the 
outcome of devalued money. Change in the value of money in relation to the price of gold A0, 
hereinafter referred to as monetary depreciation according to the "Gold Standard", during the 
analysed period t, can be evaluated in aspect (3): 
, (3) 
here FA – money inflation coefficient according to the "Gold Standard", 
A0 and At - gold ounce prices at the initial moment 0 and the analysed moment t. 
Income value according to the "Gold Standard"  is calculated on the basis 
of formula 4: 
, (4) 
After 1971, when cancelling the correlation of reserve currency – US Dollar with the 
Gold Standard, the money of all States lost some of their necessary properties by becoming 
"Monetary signs" mainly performing turnover and payment functions in local areas during a 
limited period of time. 
Therefore, when using them, the property of their purchasing power is put in first 
place. The purchasing power of money and its changes can be calculated according to the 
price variations of acquired valuables: plots of land, raw materials, daily consumption goods 
and services. The latter are used for the assessment of the purchasing power of money to 
determine the used standard inflation coefficient. According to the Statistics Lithuania, 
inflation is defined as a continuous increase of the general price level that reduces the 
purchasing power of money (Statistics).  
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Price inflation or deflation is calculated according to the changes in prices of basic 
valuables, i.e. the basket of goods and services (statistical basket) concluded by Statistics, 
which, in Lithuania alone, consists of 902 representative goods and services. The statistical 
basket consists of goods and services, which represent the country's household consumption 
expenditure (Statistics). 
,  (5) 
here: – storage inflation coefficient during the period from the base 
moment in time o to the next analysed moment in time t. 
The purchasing power of income according to the multiplicative standard inflation 
coefficient is calculated according to formula 6: 
, (6) 
In order to assess the changes in the material value of accumulated money, it is not 
enough to be limited to only a price inflation rate. It is necessary to determine their material 
value in relation to gold additionally. 
Thus, these two national currency assessment characteristics were used in the research 
of changes in average wages in the Baltic States.  
The purchasing power and value of the average monthly wage is analysed in such 
approaches according to the multiplicative standard inflation coefficient and the "Gold 
Standard", by using aspect (4). On the basis of methodology for calculating the value of 
income through which the devaluation rate of money is determined, the devaluation extent of 
the average monthly wage in the Baltic States during the period of 2004-2013 is analysed (see 
Figures 1 and 2), (Jasinavičius, Ganiprauskas, 2012). 
 According to Figure 1, the value of Euro during pv2013 according to the price of gold 
in the market (873 EUR/ Au oz) decreased by 2.72 times since 2004. It means that in 2004, 
882.8 g of gold could be purchased for an existing sum of 10.000 EUR, while in 2013 – only 
324.9 g. The performed calculations show that the value of 10.000 EUR income received a 
decade ago has decreased to -66 percent. It is an obvious devaluation of money when 
purchasing gold with a constant value and weight. If the material value of one Euro would not 
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have changed: , then it would have been possible to 
purchase the same amount of gold – 882.8 g for the same 10.000 EUR during the analysed 
period. However, it was only possible to purchase a 2.72 times smaller amount of gold for a 
sum of 10.000 EUR during the analysed period.  
Since changes in the general price level, assessed by the country's standard inflation 
coefficient, were different in the Baltic States, this affected the different changes in the 
purchasing power of money used in these States.  
 
Figure 1: the value of Euro according to the price of gold in the market 
 
 
 
Source: Eurostat and The London Bullion Market Association data (Author’s calculations) 
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Figure 2: the purchasing power of Euro in the Baltic States according to the multiplicative 
standard inflation coefficient 
 
 
Source: Eurostat and The London Bullion Market Association data (Author’s calculations) 
 
According to Figure 2, the purchasing power of Euro pFv2013 in the Baltic States 
during 2013, according to the multiplicative standard inflation coefficient, has decreased by 
1.4 times since 2004. It means that the purchasing power of 10.000 Euros accumulated since 
2004 has declined to 6.961 EUR in the Baltic States. 
 
2. Analysis on the value of the average monthly wage in the Baltic States during 
2004-2013 
 
Wage is the primary source for meeting the needs of most people, and it reflects the 
average tendency of income earned by the country's population. During the research, the 
average monthly wage was analysed in the Baltic States during 2004-2013. Statistical data 
were used from the London Bullion Market Association and the Statistical Office of the 
European Union (hereinafter referred to as Eurostat). 
According to Figure 3, it is noted that variations of the absolute AW in the Baltic 
States consist of 3 phases: 1) during the pre-crisis period in 2004-2008 AW increased on an 
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average of 18.8 percent each year; 2) during the crisis in 2008-2010 AW decreased on an 
average of 2.2 percent each year; 3) after the crisis in 2010-2013 AW started to increase on an 
average of 4.5 percent each year. Meanwhile, after performing a comparative statistical 
analysis, the absolute AW in the Baltic States during 2004-2013 has increased by an average 
of 8.7 percent each year. According to the data in Figure 4, during 2013, the absolute AW 
values Nn2013 in Estonia, Latvia and Lithuania increased accordingly to 900, 716 and 646 
EUR/ month. During the analysed period, the relative purchasing power of the AW in these 
States when assessing the multiplicative impact of the standard inflation coefficient Pv2013 
amounted accordingly to only 603, 455 and 450 EUR/ month. In 2013, the AW value, 
according to the "Gold Standard" and in comparison to the absolute AW, has decreased to 63 
percent in the Baltic States.  
 
Figure 3: The value of the average monthly wage, the purchasing power and their changes in 
the Baltic States, when accordingly assessing the "Gold Standard" and the effects of inflation 
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Source: Eurostat and The London Bullion Market Association data (Author’s calculations) 
 
The absolute AW value in Estonia, Latvia and Lithuania amounted accordingly to 716 
and 646 EUR/month, while the AW value PvA2013 according to the "Gold Standard" amounted 
accordingly to only 331, 264 and 238 EUR/ month, when calculating according to the 
monetary value that occurred a decade ago. Thus, in all the Baltic States,  the value of 
received AW decreased since 2004 while the purchasing power decreased since the beginning 
of the crisis in 2008. It means that you can purchase fewer goods and services than before for 
the actually increasing AW after the crisis period, and in the future, when the World Gold 
Prices increase, it will be possible to purchase even fewer goods and services for a similarly 
increasing AW. If the tendencies of values of the quantitative growth of AW and of the 
monetary unit-euro, and purchasing power variations persist, the income value and the 
purchasing power of the major part of the Baltic country population will decrease causing 
impoverishment. 
The calculation results presented in Figure 3 clearly demonstrate that, despite the 
growth of the average wage values (blue columns) on an average of 7.7; 8.7 and 10.3 percent 
each year, such increase in income value does not outweigh the decrease in the purchasing 
power of income according to the multiplicative standard inflation coefficient (red columns), 
and the decrease in the income value according to the "Gold Standard" (green columns). 
 
3.  Correlation-regression analysis of the average wage 
 
It is necessary to perform a correlation regression analysis in order to identify the 
correlations between various statistical indicators.  
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Correlation describes relation strength between variables, while regression analysis 
enables to determine the nature of this relation and describe the average value dependence of 
the dependent (outcome) variable on one or a few values of independent (cause) variables 
according to a mathematical formula and also — predict the values of this variable. When 
applying the method of correlation regression analysis, an analytical aspect of regression 
equation is often used: 
,    (7) 
here: yx –  independent feature aspect affecting the dependent feature; 
a0 – equation parameters, calculated by the least squares method; 
a1 – regression coefficient.  
Regression coefficient (a1) shows how many units (its units of measurement) will the 
resulting variable change, when the factorial variable is increased by one unit (Weixin, 
Longhai, 2014). If such coefficient is negative, this means that the relation between the 
analysed variables is reverse, i.e. when one increases, the other decreases.  
Parameters a0 and a1 can be calculated in 3 ways according to formulas (8), (9), (10): 
a) when solving the equation system: 
 ,    (8) 
b) when directly applying the formulas: 
= ;     (9) 
,     (10) 
c) when calculating with "Microsoft Excel" spreadsheet (Shurong etc., 2014). 
Statistical functions are used – CORREL, SLOPE, INTERCEPT, RSQ.  
In the article, parameters are calculated by applying the statistical functions of 
Microsoft Excel spreadsheet. 
 It is estimated that wage is the main motivating factor for employees and, when 
prices of personal consumption goods and services rise, employees usually expect for their 
wage to grow according to the increase in the price level (Žiogelytė, 2011). When using 
comparative statistical analysis in determining the annual AW increase by 8.7 percent in the 
Baltic States during 2004-2013, it is important to evaluate how it affects the main statistical 
income indicators of business economy and the Baltic States – Gross domestic product and 
added value. In the analysis, the inter-variables are marked as follows: value reflecting the 
general income of people which is selected by a factorial (independent) variable – average 
monthly gross wages (EUR) in Estonia, Latvia and Lithuania, while economic and business 
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income indicators of the Baltic States which are selected by resulting (dependent) variables: 
Gross domestic product (GDP) per month and the business generated added value (AV) per 
month. Regression coefficient can be calculated when calculating the linear correlation 
coefficient. It may vary in the interval (-1;1). The closer the regression coefficient is to 1 or -
1, the stronger the relation. When regression coefficient has a negative value, the relation is 
reversed between the analysed variables (Valkauskas, 2005, Pabedinskaitė, 2005). 
Correlations of the average wage with GDP and AV show that, although the 
Lithuanian values of GDP and AV are significantly higher than in Estonia and Latvia (GDP 
1.9 and AV 1.5 times), however, the value of the average wage in Lithuania is lower than in 
Estonia (by 1.4 times) and in Latvia (by 1.1 times). It means that those working in Lithuania 
earn less when creating GDP and generating AV, than those working in Estonia and Latvia.  
In Figures 4 and 5, the inter-variable result points of statistical indicators are marked 
with triangle points while the variable unit concentration by the straight line is marked with a 
solid line. When analysing correlations, a relation was additionally assessed according to the 
"Gold Standard" effect to the value of assessed income. In the Figures, the variable result 
points to such effect are marked with square points while the variable concentration by the 
straight line is marked with a dotted line. 
While business company employers pay wages to their employees from the gained 
added value, it is important to assess the extent to which wage changes affect the added value. 
When assessing the effect of changes in the average monthly wage (AW) in the Baltic 
States to the added value, it was found that the relation between these two variables is direct 
and very strong, because the linear correlation values (r=0.94) fall within the 0.91 – 1.00 
interval. Based on the analytical aspects of regression equation between GDP and the added 
values, it can be stated that GDP increased by 1 EUR also accordingly increases the added 
value in Estonia, Latvia and Lithuania by 1.22; 1.91 and 3.34 EUR. Paradoxically, Lithuania 
has the lowest AW value, but its increase increases the added value to a greater extent than in 
Estonia and Latvia. Furthermore, part of the created AV is used for paying wages to 
employees, for various state taxes and employment maintenance. The resulting elasticity 
coefficient shows that AW increased by 1 percent also accordingly increases the added value 
in Estonia, Latvia and Lithuania by 0.81; 0.78 and 0.85 percent. The correlation index 
(R2=0.87-0.89) shows that the relation between the AW and the added value is strong. The 
calculated determination coefficient (Dx) shows that changes in AW mostly affect the added 
value by 47 percent to employees in Lithuania, 40 in Latvia and 39 in Estonia.  
Figure 4 shows the correlation after assessing the "Gold Standard" (marked as y(A) in 
the equation, in the Figure) effect. In both cases, it is possible to see the direct dependence of 
the AW and the added value while the unit of points corresponding to the analysed results is 
concentrated according to the straight line. It can be stated that direct AW increase, mostly in 
Lithuania, increases the added value according to absolute values and when assessing the 
"Gold Standard" effect.  
When people receive income, they have the opportunity to buy certain goods and 
services, thereby contributing to the gross domestic product (hereinafter referred to as GDP). 
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During the analysis, it was found that the relation between these two variables in the Baltic 
States is direct and very strong because the linear correlation value (r=0.94) is equal to 94 
percent. The relation of these variables is presented in Figure 5. 
 
Figure 4: The correlative field of the average monthly wage and added value per month with 
a straight regression line 
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Source: Eurostat and The London Bullion Market Association data (Author’s calculations) 
 
Figure 5 shows the direct dependence of AW and GDP while the unit of points, which 
match the analysed results in the Baltic States, is concentrated alongside the straight line. The 
analytical aspects of regression equation between AW and GDP in the Baltic States show that 
an increase of AW by 1 EUR also accordingly increases GDP in Estonia, Latvia and 
Lithuania by 1.42; 2.1; 3.74 EUR.  
When AW increases in the Baltic States by 1 percent, the GDP also increases 
accordingly in Estonia, Latvia and Lithuania by 0.82; 0.76 and 0.86 percent which is shown 
by the elasticity coefficient. The correlation index (R2=0.86-0.89) shows a strong relation 
between AW and GDP in the Baltic States. The determination coefficient (Dx) shows that AW 
variations in Estonia, Latvia and Lithuania determine the GDP accordingly by 42; 33 and 47 
percent.  
Figure 5 shows the correlation after assessing the "Gold Standard" (presented as y(A) 
in the equation, in the Figure) effect. In both cases, it is possible to see the direct dependence 
of AW and GDP while the unit of points corresponding to the analysed results is concentrated 
according to the straight line. Direct AW increase, mostly in Lithuania, increases the GDP 
according to the absolute values and when assessing the "Gold Standard" effect. 
 
Figure 5: The correlative field of the average monthly wage and gross domestic 
product per month with a straight regression line 
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Source: Eurostat and The London Bullion Market Association data (Author’s calculations) 
Conclusions 
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Although in absolute values, AW increased in the Baltic States every year on an 
average of 8.7 percent, however, when assessing the true value of AW (in relation to gold) – it 
decreased each year by 2.7 percent. The continuous increase in prices of almost all goods and 
services in Estonia, Latvia and Lithuania points out the decrease of the purchasing power of 
Euro in the Baltic States. 
During the research, when calculating according to the "Gold Standard" principle 
(according to the changes in the price of gold), it was discovered that the material value of 
Euro from 2004 to 2013 has declined by 2.9 times. The reason for this phenomenon is the 
excess emission of Euros, as not having the payment means of specific material value, which 
caused the inflation of this currency. 
Calculations have shown that the purchasing power of Litas in Lithuania, assessed 
according to the multiplicative standard inflation coefficient, during the same period of time 
has only decreased by 1.4 times. It is two times less than the fall in the true value of Euro. The 
reason for this phenomenon can be based on a hypothesis that most subjects in the Baltic 
country market lack knowledge and are not aware of the decline rate of their received income 
value, which was revealed by this research. An illusory belief that modern money has a 
constant or a very slowly changing value is becoming a stronger reason for the loss of their 
assets or capital. 
An analysis of changes in the true value of the average monthly wage in the Baltic 
States has shown that, during 2004-2013, the value decreased minus 63 percent while its 
purchasing power – minus 45 percent. It clearly shows that the country's employees actually 
became poorer. 
Although the Lithuanian values of GDP and AV are significantly higher than in 
Estonia and Latvia (GDP 1.9 and AV 1.5 times), however, the value of the average wage in 
Lithuania is lower than in Estonia (by 1.4 times) and in Latvia (by 1.1 times). 
This correlation regression analysis has shown that an increase in AW (especially in 
Lithuania) directly raises the country's economic efficiency by increasing the country's added 
value and GDP according to the absolute values and when assessing the "Gold Standard" 
effect. 
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